dopamine receptors extracted from bovine caudate nucleus, using the detergent cholate, have been purified to apparent homogeneity by affinity chromatography on haloperidol-Sepharose and wheat-germ agglutinin-agarose columns [ 11. In this report, we describe a preliminary comparison of purified receptor preparations derived from other D,-dopamine-receptor-rich regions of bovine brain and the pituitary gland.
D,-dopamine receptors extracted from bovine caudate nucleus, using the detergent cholate, have been purified to apparent homogeneity by affinity chromatography on haloperidol-Sepharose and wheat-germ agglutinin-agarose columns [ 11. In this report, we describe a preliminary comparison of purified receptor preparations derived from other D,-dopamine-receptor-rich regions of bovine brain and the pituitary gland.
A mixed mitochondrial-microsomal preparation of the tissues studied was solubilized using a sodium cholate (0.3% w/v)/sodium chloride ( I M ) combination and purified in a stepwise manner on a haloperidol type 11-or spiperone type I-affinity column [2, 31, followed by wheat-germ agglutinin-agarose chromatography [ I ] . The resulting purified D>-dopamine-receptor preparations were compared by stereospecific [ ,H]spiperone binding and SDS/PAGE analysis [ I ] . Bovine cerebellum was adopted as a control tissue, with no detectable D,-dopamine receptor present in the initial mixed mitochondrial-microsomal preparation (data not shown).
Our purification scheme, adopting both types o f affinity columns, isolates an M,9S 000 glycoprotein as defined by SDS/PAGE analysis under reducing conditions. Several lines of evidence cited previously suggest this t o be the D,-dopamine receptor in caudate nucleus [ I ] . The lack o f appearance of an M,YS 000 species when the cerebellum was the chosen tissue is consistent with this suggestion ( Table 1 ) .
The M,YS 000 species runs coincidentally o n SDS/PACE with the major glycoprotein( s) isolated from bovinc putamen (striatal) and olfactory tubercle (limbic) regions, both shown to be rich in D,-dopamine receptors in membrane and soluble preparations ([4] and this study). The final purified preparations from these brain regions also contain stereospecific [,H]spiperone binding of a similar magnitude t o that observed in caudate nucleus. Thus it seems that in brain the D,-dopamine receptor purifies as an M,Y5 000 species.
The major protein isolated from the pituitary gland using a spiperone type I-affinity column, however, is an M , 142 000-145 000 species, although thc M,Y 5 000 species is also purified from this tissue. The identity of the higher molecular mass species awaits pharmacological analysis but. interestingly, corresponds to recent photolabelling data suggesting the existence o f a M , 140000-1 S O 0 0 0 subtype of the D,-dopamine receptor in the pituitary gland and brain 15.61.
We thank the M.R.C. for support and Mary-Clare Mirwnld for typing the manuscript. Activation o f protein kinase C (PKC) in the GH3 clonal pituitary cell line by phorbol esters 14/3-phorbol 1 2,1 3-didecanoate and phorbol 1 2,13-dibutyrate (PDBu) but not 4a-phorbol 12.13-didecanoate] results in a reduction of the 4iCa' + influx through 'L'-type Ca'+ channels induced by 60 mM-K+ medium 111. Briefly, GH, cells grown in Ham F-10 medium with 15% (v/v) foetal bovine serum, 1 mM-Lglutamine. 100 units of penicillin/ml and 0 . 1 mg of streptomycin/ml were harvested, washed and resuspended at 4-6 X 10" cells/ml in 'Ca?'-uptake medium' (concentrations in mM: NaCI, 154; KCI, 5.4; CaCI,, 1.5; D-glucose, 11;
Abbreviations used: PKC. protein kinase C; PDBu. phorbol 12.13-dibutyrate: DMF. dimethylformamide.
Hepes. 6; pH adjusted t o 7.4 with Tris base and with 0.1%. w/v, bovinc serum albumin). Cells were preincubatcd (30 min, 37"C, 0,) before a 10 min incubation with drugs (37"C, 0,) then exposure t o Iow-(5.4 mM) or high-(60 mM) K' Ca?+-uptake medium containing JSCaCl, ( -3 pCi/tube).
After 30 s, 'iCa2 + uptake was halted by quenching with icecold 2 mM-EGTA (Ca"-free) Ca? +-uptake medium and filtration under vacuum. Cellular W a ' + uptake was measured by liquid scintillation counting. Using the same conditions as those used for experiments with phorbol esters. a similar reduction in K + -induced Ca? Therefore, this possibility was tested in GH, cells. 8-Bromo-cyclic GMP (a cell-permeable activator of protein kinase G ) had no effect on depolarization-induced -IcCa? + influx up to 100 /IM at which K+-induced influx was 105 k 0% of control (mean * S.E.M , t i = 12). In contrast. the f'KC inhibitors H7 (2-50 p~) and staurosporine (5-300 nM) dose-dependently reversed the inhibitory effect of arachidonic acid, but their less active congeners H A 1004 and K252a. respectively, were inactive at the same conccntrations, thus suggesting that a selective activation of PKC by arachidonic acid in G H , cells was the mechanism of inhibition o f Ca' o f mole COB-Wistar rats were homogenized in 2 vol. of 50 niM-'T'ris-HCi (pH 9.0) containing 1 mwphenylmcthanesulphonyl fluoride and I mM-MnCI, and ultracentrifuged ( I00 000 g for I h at 4°C then I20 000 g for 1 h. at 4°C). T h e supernatant from the second spin was regarded a s cytosol ;and stored at -40°C until use. Cytosol at a concentration which gave total binding of -10'%, of total radioactivity present. was incubated (30 min. 37°C) with various concentrations (0.5-500 ,UM) o f sonicated arachidonic acid. 1 mg of sonicated phosphatidylserine/ml. 13H IPDBu ( -0.03 pCi/tube) and dimethylformamide ( D M F ) or 2 mM-PDBu in D M F (for non-specific binding). Protein was precipitated with 12 mg of bovine gamma globulin/ml and 24% (w/v) polycthylcncglycol 8000. After 20 min on ice. tubes wcre spun ( 12 000 g for 5 min at 4"C), aspirated and the radioactivity in each pellet was determined by liquid scintillation counting. T h e binding o f IZHIPDBu was not displaced by arachidonic acid ( 1-500 pM) but in certain regions was a hsterically enhanced. This effect was marked ( + 6 0 -135'%) at 500 p~) using regions such as lung and sciatic nerve which are highly enriched in u-isoform 151 but not ( < + 18% at 5 0 0 ,UM) in regions such as spleen and cerebral cortex (enriched in j3-isoforms) or ccrcbellum (enriched in yisoform). Our data therefore suggest not only that arachidonic acid (as well as diacylglycerols) can act as a physiological activator of PKC, but furthermore that it is the a-isoform of the enzyme that mediates the observed arachidonic acid inhibition of Ca'+ influx. It is possible that activation of the a-isoform of PKC by arachidonic acid may be an important physiological mechanism for the regulation o f cellular function, at least in part, by inhibition of voltage sensitive Ca? 
